The type III secretion injectisome is a nanosyringe that injects bacterial effector proteins straight into the cytosol of eukaryotic cells. It is related to the flagellum, with which it shares structural and functional similarities. It consists of a basal bo dy made of several rings spanning the bacterial membranes, connected by a central tube. On top of the basal body comes a short stiff needle terminated with a tip structure. Three of these rings can assemble and be functional even when their subunit is fused to a fluorescent protein. The combination of these hybrid proteins with an array of mutations in all t he injectisome components allowed to decipher the order of assembly of the basal body by fluorescence microscopy. The basal body is assembled sequentially by the Sec pathway. As soon as the export apparatus itself is assembled, it takes over the assembly process and exports the needle subunits (early substrates). Needle elongation is controlled by YscP, acting as a molecular ruler or a timer, released at the end of the process. YscP seems to be partially folded and its total length approximates the length o f the needle plus the basal body, supporting the ruler model. When assembly of the needle is complete, the C-terminal domain of YscP interacts with the export apparatus and changes the substrate specificity, which becomes ready to export the needle tip pro tein, then pore formers and finally effectors. One protein from the export apparatus specifically recognizes the various classes of export substrates.
